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INTRODUCTION 
Information systems are expensive. The decision to install an 
information system necessitates a choice of mechanisms to 
determine whether an information system is needed, and 
once implemented, whether it is functioning properly. User 
information satisfaction (UIS) is one such evaluation mecha- 
nism. UIS is defined as the extent to which users believe the 
information system available to them meets their information 
requirements. UIS pro\ldes a meaningful "sumgate" for the 
critical but unmeasurable result of an information system. 
namely, changes in organizational effectiveness. In this paper 
past attempts to develop and validate a measure of UIS are 
rexqewed. Instruments that measure UIS or components of 
WS are compared. and one instrument with a strong empiri- 
cal foundation [22] is subjected to additional psychometric 
examination. The results of a replication and extension of 
pre~lous work with this instrument, based on a two-phase 
survey of production managers, are presented. 
THE USER INFORMATION SATISFACTION 
CONSTRUCT 
The concept of UIS can be traced to the work of Cyert and 
March [6, p. 1261. who suggest that an information system 
which meets the needs of its user will reinforce satisfaction 
with that system. If the system does not provide the needed 
information, the user will become cfissatisfied and look else- 
where. Although ideally one would like to evaluate the effec- 
tiveness of an information system based on its degree of use 
in decision making and the resultant productivity benefits, 
this "decision analysis" approach is generally not feasible (191. 
Satisfaction of users with their information systems is a poten- 
tially measurable, and generally acceptable, surrogate for util- 
ity in decision making. 
C'LS E a perceptual or subjective measure of system success: 
it serves as a substitute for objective determinants of informa- 
tion system effectiveness which are frequently not available. 
Theoretically, the determination of information system value 
is a matter of economics: the c a t s  of system operations and 
development are subtracted from the actual benefits (in im- 
proved organizational effectiveness) to obtain the net value of 
the system to the organization. In practice. however. this may 
not be a simple determination because (1) intangible costs and 
especially benefits of information systems are difficult to rec- 
ognize and to convert to their monetary equivalent: (2) some 
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decision support systems (e.g, a database supported by a user 
query facility) are used for disparate, relatively unstructured. 
ad hoc decisions: objectively assessing the benefits of such 
sv-tprns may be nearly impossible; (3) data on system success 
v be determinable but not recorded by the organization 
and, therefore, ullavdable for research purposes [7]. 
System usage can be a surrogate indicator of system success 
under certain conditions. If users consider the system to be 
unreliable or its data inaccurate, their usage will reflect thase 
doubts. If usage is voluntary, the system wd be avoided. 
Since there are motivations for using the system other than its 
objective uti!.~ty in decision making (e.g, mandate from man- 
agement. political motivation, self-protection for justifying 
" p r "  decisions), either or both objective and perceptual 
measures may be appropriate depending on the situation. 
Also. UIS can be more than a substitute for an objective 
measure of system success. UIS measures how users view 
their information system rather than the technical quality of 
the system. A "good" information system perceived by its 
users as a "pox" system is a poor system. 
User information satisfaction has been used in a number of 
research efforts as ; surrogate measure of system effectiveness 
[2.4, 8. 16. 17. 22, 241. Each investigation is based on a 
measure which is unique to that particular study. In some 
studies, other terms have been used to refer to essentially the 
same concept: "felt need" [9], "system acceptance" [II], "per- 
ceived usefulness" [Is]. "feelings about the information sys- 
tem" 1181, and "MIS appreciation" [23] are a few examples. 
User involvement in information system development has 
frequently been hypothesized to be related to UIS although 
the results to date have been mixed (see [12] for a review of 
this research). UIS has also been analyzed in relation to sys- 
tem usage (2, 16, 18, 231 and estimates of system value [8, 161. 
MEASURING USER INFORMATION SATISFACTION 
The construct of L7.S has been operationahzed in many differ- 
ent ways. Several studies employed single-item rating scales 
[2. 171: such scales have been criticized as unreliable 115, 201. 
Single-item scales also provide little information as to what 
the user finds dissatisfying (or satisfying) and are thus of lim- 
ited uthty outside a research setting. Multiple-item UIS meas- 
ures have become increasingly common. Generally, they are 
of two types. The first focuses on the information system 
product. With such diverse names as "system acceptance" 
[It], "output qualrty" [16], and "MLS appreciation" 1231, these 
scales focus on the content of the information system (e.g, 
accuracy, relevance) and the manner in which the informa- 
tion is presented (e.g, format, mode). The second type of 
multiple-item scale includes the organizational support for 
developing and maintaining the system as well as the system 
product itself. This type of instrument contains items con- 
cerned with training, documentation. development proce- 
dures, systems maintenance, etc., as well as items related to 
system content. Thus it provides an indicator of the overall 
quality of information services provided by an information 
service function. 
Generally. UIS measures have not been carefully vahdated 
[IS]. Recently, however, several rigorous attempts have been 
made to develop valid and reliable ULS measures. These ef- 
forts are discussed below. 
Gallagher 
Gallagher's [8] questionnaire focused on user perceptions of 
the information value of reports provided by an information 
system. The questionnaire had two types of questions: re- 
quests for managers to estimate the dollar value of a report. 
and semantic differential adjectives on which the managers 
rated the reports. 
The questionnaire results were based on responses from 75 
managers utilinng the same information system in a single 
company. Gallagher concluded from hLs results that both the 
estimated dollar value and the semantic differential measures 
had potential for analyzing information value. However, the 
correlation between the two measures was too low to con- 
clude that they were measuring the same phenomenon. 
Several other problems exist with Gallagher's measures. 
Both measures focus only on the product (in this case, a 
report) and not on the quality of service provided by the 
information services function. Moreover, the scales could not 
be easily generalized to other information system products. 
The dollar estimates have no anchor point and there was no 
attempt to vaiidate the relationships between the estimated 
and real dollar value of a report. Although Gallagher inter- 
viewed respondents to verify their beliefs in their estimates. 
the standard deviation was extremely high and the cfistribu- 
tion quite skewed. Moreover. 30 percent of the respondents 
did not respond to the dollar value question, citing lack of 
familiarity with information system costs as the reason. Fi- 
nally, no validation of the semantic Merential scales was 
reported. 
Jenkins and Ricketts 
Jenkins and Ricketts developed a 20-item measure of "user 
satisfaction" on the basis of "a survey of existing literature and 
structured interviews with leadmg researchers in the field" 
[13. p. 21. Eighteen of the 20 items were chosen as representa- 
tive of each of 5 factors defined a priori as constituting user 
satisfaction (i.e., input procedures. systems processing, report 
content. report form, report value). The other two items were 
overall measures of UIS. Each item consisted of a 7-point. 
semantic differential scale anchored at each end by bipolar 
adjectives (for example, 1 (very untimely), 2, 3, 4, 5, 6, 7 (very 
timely)). 
The instrument was psychometricalIy tested in five lgbora- 
tory experiments involving 197 participants. Analysis showed 
each item to be normally distributed and demonstrated an ac- 
ceptable overall interitem reliability (i.e., coefficient alpha) of 
0.85. The scores from 5 factors derived by factor analysis were 
used in a regression equation with one of the two global satis- 
faction measures serving as a criterion variable. These factors 
significantly accounted for approximately 30 percent of the 
variance in global satisfaction scores. The factor analysis, how- 
ever. failed to substantiate the factor structure originally pro- 
m. 
The work of Jenkins and Ricketts has several limitations. 
The procedure used to generate the original items is not rigor- 
ously described. The instrument was designed to focus on the 
information system product: like Gallagher's scale, it does not 
cover information systems service. The factor structure origi- 
nally proposed did not hold up in factor analysis. Finally. the 
two global measures of information satisfaction were included 
in the same instrument with the items to be validated against 
them, suggesting possible method variance [3]. 
Jenkins and Ricketts have extensively redesigned their 
questionnaire based on subsequent investigations. No data has 
yet been reported on this new instrument. 
Larcker and Lessig 
Larcker and Lessig [IS] developed two 3-item scales that to- 
gether constitute "perceived usefulness." The first scale rneas- 
ures "perceived importance," an indicator of "whether the 
information is relevant, informative, meaningful, important. 
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helpful. or significant ,15+ p. 1231. The "perceived usableness" TABLE I. An Example Information Satisfaction Factor (from Pearson 
scale indcates "whether the information format is unambigu- [m) 
ous. clear, or readable" [15 o. 1231. 
kerns were initially dtr .d by faculty and students who 
proposed characteristics 01 information assxiated with "im- 
portance" and "usableness"; these dimensions had been se: 
Iected as "two aspects that seem to be common to prior meas- 
urement instruments" [15, p. 1231. The list of suggested char- 
acteristics was reduced to six items by another panel of fac- 
ulty and graduate students. The items were experimentally 
tested in a study of decision making involving 29 faculty and 
graduate students. Factor analysis of the six items verified the 
independence of the two scales. 
Larcker and Lessig analyzed the convergent (between 
measures) and discriminant (across setting) validity of the 
two dimensions using the multitrait-multimethod procedure 
of Campbell and Fisk [3]. They found acceptable interitem 
correlations within each evaluation setting and acceptable dif- 
ferences between correlations acmss setting and concluded 
that convergent and discriminant validity were estabhhed. 
The reported reliabilities (Cronbach's alpha) the two dt- 
mensions ranged between 0.64 and 0.77. 
Larcker and Lessig's measures have several critical weak- 
nesses. The original two dimensions, importance and usable- 
ness, are not empirically derived and, as the authors note, 
may be "ignoring additional dimensions of perceived useful- 
ness, such as information accuracy or timeliness" [15, foot- 
note. p. 1231. Like the other two measures, the instrument 
relates specifically to the information system product and not 
to factors related to the quality of service. 
The reliabilities reported for the two scales are relatively 
low for applied research 120. p. 2263, although Larcker and 
Lessig point out that they are acceptable for exploratory work. 
The instrument was developed and the study conducted in 
an artdicial setting involving faculty and graduate students 
using a capital-budgeting decision. The validity of generalizing 
the measures to more realistic settings and other problem 
types is unproven. Finally, their application of the multitrait- 
multimethod procedure to establish vahdity may be ques- 
tioned; the authors interpret different measures of the same 
construct to be different measurement methods. They also 
interpret the different evaluation settings (variations on the 
capital-budgeting decision) to represent traits. 
Pearson 
Pearson [I.  22) developed a list of "factors" that contribute to 
information satisfaction. A list was derived fmm the existing 
research on computer-user interactions and was then re- 
viewed for completeness and accuracy by three data pmess- 
ing professionals. Next it was compared to an analysis of 
critical incidents collected in interviews with 32 user man- 
agers. As a result. 39 &tinct factors were identified, which 
were the basis for an instrument which utilized the semantic 
differential technique. Four adjective pairs were provided for 
each factor, plus a "satisfied-dissatisfied" pair and an impor- 
- - 
19 Reliibilrty of Output Information 
Ccf~ststent :-:-:-:-:-:-:-: Inconsistent 
Hqh .-,-:-:-:-:-:-: Low 
supenor :-:-:-:-:-I-:-: lnf& 
Suffiaent :-:-:-:-:-:-:-: INuffiuent 
Satisfied .-.-:-:-:-:-:-: Dissatished 
Important :-.-:-:-:-:-:-: Urnportant 
Nde The k s t  t cu  adpmve p n  are LW actual ltm Uut NIke up rtre fans The sarnM1 
6ssat~sM and KFQatantjvsnpatant p n  are used fa v- HE facta 
tance rating The resulting instrument was completed by the 
same managers who had previously been interviewed. 
Pearson originally proposed a scoring method which used 
the "importance" rating as a weighting factor when calculat- 
ing the overall satisfaction score; a description of this smring 
method is found in [I]. In Pearson's sample, the weighted and 
unweighted scores were highly mrrelated, making the addi- 
tional information provided by the importance rating unnec- 
essary. A sample factor, "reliability of output information," 
and its associated items are shown in Table I. 
Reliability, calculated for each factor based on the variance 
in responses between the four adjective pairs, was found to be 
at an acceptable level. Content validity was claimed based on 
the method used to develop the instrument. Predictive valid- 
ity was estabhhed by comparing the total score on the instru- 
ment with an overall satisfaction rating which had been col- 
lected during the interview: the mrrelation was 0.79. The 
scores on each factor were also mmpared with the "satisfied- 
dissatisfied" adjective pair; although the independence of 
these measures was subject to question, the correlations were 
all very high. Finally, construct validity was estabhhed by 
examining the responses for each factor on the importance 
scale and comparing them with the rankings of importance 
obtained earlier. and by correlating the individual factors 
against the total score; the mrrelations (Spearman) were at 
acceptable levels. 
There are several problems with Pearson's procedures. The 
sample on which the instrument was tested was relatively 
small (29 user managers) and may have been biased by their 
prior participation in the development of the instrument. As 
Pearson noted, the mnstruction of the instrument did not 
assure independence of respnses. This may have unduly 
affected the reliability scores and overemphasized the claims 
for mnstruct validity. 
Comparison of Measures 
Table I1 contains a summary of the four measures reviewed 
on the following criteria: derivation (empirical or othenvise). 
amount of empirical support, level of coverage (product, sys- 
tem services), and number of indicators in the measure. In 
order to choose the most appropriate measure for further 
TABLE II. Evaluation of Alternative UIS Measures 
Denved Empncal Level of Number of 
Measure From support W m 9 e  Indlcaton 
Gallagha 
Jenkins and Rickens 
Larcker and Lessfg 
Pearson 
Empncai 
Literature and tntervlews 
Intwvews 
Uerature, m t m w s .  
and emprfcal 
Adequate Product 18 
Inadequate Product 5 
Adequate Product 2 
Adequate Product and support 39 
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study. it was assumed that an empl,,;ally derived measure. 
with adequate empirical support, which covers both the infor- 
mation system product and general syst~rrl services and pro- 
\ides multiple indicators, would be fay d. On this basis, 
Pearson's measure was chcsen for further investigation ,a to 
its potential to become a standard measure of UIS. 
A STUDY TO ASSESS A UJS MEASURE 
,Vthough Pearson's study represents an important first step 
toward the development of a valid UIS measure. further in- 
vestigation is required to assess the validity and reliability of 
Pearson's measure and to refine it  for use in research and 
practice. The authors chase to undertake such an investiga- 
tion and the results are reported here. The explicit goals of 
this investigation were to 
(I) replicate Pearson's findings concerning the validity of the 
instrument: 
(2) reinforce the validity of the instrument through further 
tests: 
(3) reduce the length of the overall measure while maintain- 
ing reasonable levels of reliability and the existing struc- 
ture of scales: 
(4) develop a standard "short-form" of the instrument for re- 
search requiring only a global indicator of user informa- 
tion satisfaction. 
The measure was administered as part of a survey of 800 
production managers in U.S. manufacturing organizations. 
The participants were selected from a commercially obtained 
mailing list of production managers: their participation was 
solicited by mail without their prior knowledge of the study 
or its purpose. 
Two separate mailings were made over a 2-month period. 
In one malling the managers received a copy of Pearson's UIS 
measure. The second mailing included a separate 4-item 
measure of information satisfaction (UIS4). which is discussed 
in [21] and reproduced in the appendix. Other questionnaires 
measuring constructs hqpothesized to relate to UIS were also 
included in each mailing. The ordering of the two mailings 
was reversed for one-half of the sample. 
A total of 280 managers completed the UIS measure, a 
response rate of 35 percent. The number completing both sets 
of questionnaires was 200 (25 percent). Although the response 
rates are somewhat low. this was expected for the following 
reasons: 
(I) The mailing list was about a year old, so that a number 
of managers on the list had changed jobs or companies. 
(2) The survey was mailed. unsolicited. without prior 
knowledge on the part of the participants. 
(3) Xianagers were requested to complete several relatively 
lengthy forms on two separate occasions. 
RESULTS 
In the following discussion. each of the variables related to 
LrIS will be referred to as scab rather than factors (the term 
used in Pearson's work). The 39 scales are listed in the appen- 
dix. The four semantic differential measures which make up 
each scale are referred to as items. 
Reliability 
The reliability of a measure refers to its stability over a vari- 
ety of conditions [20, p. 1911. Generally. reliability is of two 
thps:  test-retest, and amount of error in the measurement. 
Neither Pearson nor the current study attempted to assess the 
test-retest reliability of the instrument. The amount of error 
in a measure is determined by Cronbach's alpha test applied 
to interitem scores and to the overall measure. This study's 
interitem reliability scores for the individual scales ranged 
between 0.82 and 0.97 with 30 being greater than 0.90. An 
overall measure of UIS (the sum of the 39 scales composed of 
156 items) results in an overall questionnaire reliability of 
0.97. Pearson did not provide an overall measure of reliability 
but reported individual scale reliabilities of between 0.75 and 
0.98 with 32 having reliabilities greater than 0.90. They are 
shown in column 2 of Table IV. 
The reliability scores are acceptable at the 0.80 level re- 
quired for basic research. However. the four items composing 
each scale were located together on the instrument and were 
scored in the same direction (i.e.. positive on the right, nega- 
tive on the left); a tendency for respondents to simply mark 
straight down a column for the four items composing a partic- 
ular scale may have artificially inflated the reliability data. 
Content Validity 
The content validity of a questionnaire refers to the "repre- 
sentativeness" or sampling adequacy of the content. In gen- 
eral, it is the manner by which the questionnaire and its 
items are built that ensures the reasonableness of the claims 
of content validity [16, 201. The careful and systematic way 
that Pearson generated his scales lends credence to his claims 
of content validity. 
Two tqws of circumstantial evidence for content vddity 
can be generated statistically: internal consistency and the 
correlation of scales with other measures of the construct. In 
his research Pearson found all the interitem correlations to be 
positive and all but one significant at the 0.05 level: this is 
indicative of internal consistency. In this study all the mteri- 
tem correlations were found to be positive and significant at 
the 0.001 level. 
hs already noted, the authors obtained an independent 
measure of user information satisfaction at a different time 
from Pearson's measure. To further test content validity, each 
of the 39 scales was correlated against this measure for the 
200 subjects who responded on both measures. The correla- 
tions ranged from 0.22 to 0.54 with 21 scales correlating at 
levels above 0.40. All correlations were significant at the 0.001 
level. They are shown in column 3 (UW) of Table n7. 
The correlations, though significant, indicate only limited 
evidence for content validity by themselves. However. when 
the measures of internal consistency and the carefulness with 
which the questionnaire was constructed are considered. 
strong supportive evidence for content validity exists. 
Predictive Validity 
Predictive validity is demonstrated by correlating a measure 
against other measures of the same construct. Pearson corre- 
lated his overall satisfaction score with a self-report satisfac- 
tion measure pro\lded by the user during an intenielv. The 
correlation between these two measures was 0.79. significant 
at the 0.001 level. In this study the overall score from the 
separate +item measure (UIS4. shown in the appendix) was 
used to analyze predictive validity by correlating it with the 
overall score obtained ffom the Pearson questionnaire. A cor- 
relation of 0.55 was obtained (significant at the 0.001 level). 
The results obtained by Pearson and this study are consistent 
and thus indicate prdct ive  validity for the questionnaire. 
Construct Validity 
The construct validity of a measure is demonstrated by vali- 
dating the theory behind the instrument [14]. h final claim of 
construct vakidity cannot be made until the questionnaire and 
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TABLF Results of Factor Analysis 
EDP sten 
Scales and Sewep- 
Relatlonshtp wrth EDP staff 0 62 
hocesslng of requests tor system changes 0 69 
Conftdence tn system 
Tlrneitness of output 
vendor support 
Tratnlng povlded users 
User s understandrng of systems 
User s partlc~patlon 
Currency of output 
Amtude of EDP staff 
Rel~abtl~ty ofoutput 
Allocatton pnontss for EDP resources 
Convensnce of access 
Reievancy of output 
Vdume of output 
Accuracy of output 
Prectsm of output 
Communcat~on wlth EDP staff 0 71 
T~me required for systems development 0 65 
Personal contrd of EDP services 0 56 
Completeness of output 
Fkx~hllty of systems 0 56 
Factor Loadings 
Information Vendor Information Knowledge 
Product Support Roduct or Involvement 
theory have been subjected to several alternative forms of 
testing with consistent findings. The extent to which most of 
Pearson's data have been replicated by this study suggests 
mnstruct validity of the measure. 
Two methods of construct validation cited by Kerlinger [14] 
are examination of the correlations between total scores and 
item scores and factor analysis. The first approach assumes 
the total score to be valid; thus the extent to which the item 
correlates with the total score is indicative of construct valid- 
ity for the item. In this study each scale score was subtracted 
from the total score in order to avoid a spurious part-whole 
correlation [j]: the result is a "new total score" m 3 8 )  which 
was then correlated with the scale score. The correlations 
between the "new total score" and the scales ranged from 
0.42 to 0.83 with 3-3. scales correlating with the new total score 
at levels above 0.60. All 39 correlations are significant at the 
0.001 level. They are shown in mlumn 4 w 3 8 )  of Table RT. 
If it can be assumed that the total score does measure user 
satisfaction. these results support construct validity. 
The second method of construct validation, factor analysis. 
is considered one of the most powerful methods of construct 
validation as it allows the examination of the underlying 
structure of the overall measure 1141. Pearson performed a 
factor analysis and discovered 8 dimensions, but his sample 
size to item ratio was so small as to be generally unacceptable 
for statistical use. In this study a factor analysis was also 
conducted. While the ratio of sample size to number of scales 
in the study (7 : I )  must also be regarded with some caution, it 
is substantially better than Pearson's 1 : 1 ratio. Employing a 
cutoff level of 0.50. a 5-factor structure resulted with 22 scales 
loading at that level. 
Those scales loading at the 0.50 level in the factor analysis 
are shown in Table tII. The first factor carries with it scales 
related to the information services function. The second factor 
draws from scales related to the information system product. 
The third factor includes only one scale, vendor support. Ven- 
dor support was judged to be one of the least important scales 
by Pearson's subjects: the authors also questioned the inclu- 
sion of this scale in the questionnaire as not all facilities have 
information products which require vendor support (or s u p  
port which is visible to the user). This scale was considered 
for elimination. as discussed in the next section. The fourth 
factor contained two scales related to the information system 
product. Close examination showed these two scales both 
loaded heavily with factor two, suggesting they are part of 
that structure rather than a separate dimension. The fifth 
factor contained those scales related to knowledge or involve- 
ment in the design of the information system. While no a 
prior; loadings were hypothesized. the factor analysis indi- 
cates that a logical structure of scales does exist. 
IMPROVING INSTRUMENT QUALI'IY 
Two approaches were taken to improve the quality of the 
original Pearson measure and. as a side benefit, to reduce its 
length. The first approach involved permanently eliminating 
scales which showed undesirable psychometric qualities. Re- 
sults reported on the basis of such scales can be spurious. The 
second approach was to eliminate items within scales in order 
to reduce the time to complete the instrument without losing 
any of its positive psvchometric qualities. Lf time is a major 
consideration, a "short-form" of the instrument, which pro- 
vides only an overall measure of the construct. may be desira- 
ble. In the next section the development of a short form of 
this UIS measure is discussed. 
W n a  tion of Scales 
As no well-established minimum value exists for validty cor- 
relations and since all reliabilities were at least at the 0.80 
level, considered acceptable for research purposes [20]. scales 
could not be eliminated based on any one criterion. Therefore 
the elimination of scales was based on careful empirical anal- 
ysis and judgment. Each scale was ranked on the following 
criteria: 
(1) reliability (column 2 in Table N): 
(2) content validity. i.e.. correlation with independent US 
mequre (UIS?. column 3 in Table W): 
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TABLE IV. Evidence :lirnination of S C ~ ~ S  
Ccmehtionr with Factor 
Scab R ~ ~ ~ ~ " . .  . UIS* UI S38' Loaded 
Relattonshlp wtth EDP staff b . ~  0.54 0.61 Yes 
Processtng of requests for system changes 0.84 0.46 0.62 Yes 
Means of inputloutput with EDP center 0.87 0.48 0.66 No 
Cwnpetrtm wlth EDP unit"' 0.82 0.32 0.59 No 
Confidence ~n systems 0.97 0.45 0.73 Yes 
T~md~oess of output 0.91 0 37 0.71 Yes 
Chargeback method"' 0.85 0.33 0.57 No 
Perwved utility 0.92 0.42 0.67 No 
Vendor support"' 0.91 0.22 0.42 b 
Computer language used"' 0.87 0.21 0.46 No 
Expectattons of computer support 0.90 0.48 0.71 Yes 
Conect~on of wofs 0.87 0.36 0.79 Yes 
Security of data"' 0.94 0.22 0.42 No 
Tratning pcov~ded users 0.97 0.32 0.61 Yes 
Users understandrng of systems 0.92 0.30 0.63 Yes 
usec's partlapatton 0.94 0.32 0.67 Yes 
C u n q  of output 0.95 0.41 0.73 Yes 
Attitude of EDP staff 0.92 0.50 0.77 Yes 
Rd~abl~ty of output 0.95 0.43 0.83 Yes 
Top management ~nvdvement 0.92 0.29 0.70 No 
Format of output"' 0.90 0.37 0.63 No 
Responseltumaround trme 0.94 0.40 0.75 No 
A~locatron pnontles for EDP resources 0.92 0.36 0.67 Yes 
Conven~ence of access 0.96 0.36 0.69 Yes 
Relevancy of output 0.94 0.41 0.7 yes 
Vdume of output 0.86 0.39 0.69 Yes 
Job effects of computer support 0.91 0.48 0.74 No 
Accuracy of output 0.94 0.40 0.73 Yes 
Precrston of output 0.96 0.41 0.72 Yes 
Commun~catm wdh EDP staff 0.94 0.47 0.80 Yes 
EDP ofganrzational positron 0.90 0.44 0.66 No 
Tlme required for systems development 0.91 0.47 0.74 Yes 
Personal m t r d  of EDP systems 0.94 0.37 0.68 Yes 
Scheduling of EDP products and services 0.96 0.37 0.66 No 
Docurnentatton 0.94 0.36 0.66 Yes 
Compkteoess of output 0.95 0.41 0.77 Yes 
Technical cwnpetence 0.95 0.43 0.73 No 
Flexibrlity of system 0.95 0.47 0.77 Yes 
lntearatm of database 0.97 0.46 0.72 No 
'A l l  correlat~ons stgnrficanl at p = 0.001 
'Single scale loading on factor. 
'., Selected for elirninatron. 
(3) construct validity, i.e., correlation with overall measure by Pearson's subjects as moderately important but ranked so 
minus the score for that scale m 3 8 ,  column 4 in Table low on the other criteria that its elimination was easily justi- 
Wl fied. None of the items recommended for elimination were 
Next, the lowest ten values in each category were examined 
under the assumption that a low ranking in a category indi- 
cated only weak signs of the desired property. In the case of 
construct validity the scale had to possess both poor ranking 
and either not load or load separately in the factor analysis. 
These ranking were then compared and any scale which 
was found to be low in two of the three desired properties 
was eliminated. Table N shows the results for each of the 
scales on the three criteria. 
In the table, scales marked with a triple asterisk were se- 
lected for elimination. The rationale for eliminating scales 4, 
7 .9 ,  and 10 is further supported by the responses Pearson 
received as to the importance of each scale. His subjects 
ranked scales 4, 7, and 10 as being the least important items 
for user information satisfaction, while item 9 was ranked 
twenty-seventh in ~mportance. Scale 13 (security) was ranked 
ranked by Pearson's subjects as being extremely important 
Reducing the Number of Items per Scale 
Presently the instrument requires 20 to 30 minutes for a 
respondent to complete, with four items fbr each scale. It was 
felt that it would be advantageous to reduce the number of 
items per scale if reliability were not affected. To identifi 
candidate items for elimination without biasing evidence of 
reliability for the new measure, a 100-person "holdback" sam- 
ple was removed from the original group of respondents. The 
remainder of the sample (n = 100) were used to determine 
which items could be safely dropped. Finally. the holdback 
sample data was tested to determine both the reliability and 
validity of the new measure. 
It was recognized that it would be possible to improve 
internal consistency and reliability, or at least to minimize the 
effects of reducing the length of the instrument, by remo~ing 
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TABLE V. Comparison of Reliability Data for 4 Hems 
Versus 2 kerns per Scale 
Scales 4 Items' 2 Items' 
Relatonship mth EDP staff 0.90 0.94 
~rcass~ng of requests for system changes 0.85 0.90 
Means of inputloutput mth EDP center 0.90 0.83 
~ompetrtm wtth EDP unrt 0.86 0.87 
mkdwrce rn systems 0.97 0.97 
Timeliness of wtput 0.93 0.94 
Chargeback mew 0.84 0.96 
Perwved uttlrty 0.93 0.94 
Vendor support 0.91 0.93 
Computw language used 0.88 0.95 
Expectatons of computer support 0.92 0.91 
C w r m  of wron 0.86 0.84 
Secunty of data 0.94 0.95 
Tratning provtded users 0.97 0.97 
W ' s  understand~ng of systems 0.93 0.92 
User's part~c~patm 0.96 0.92 
Currency of output 0.95 0.95 
Attitude of EDP staff 0.92 0.88 
Reliability of output 0.96 0.95 
Top management involvement 0.92 0.88 
F r n !  of output 0.90 0.84 
Respwtse/tumarwnd time 0.94 0.96 
Allocation pnont~es for EDP resources 0.95 0.93 
Ccnvenlence of access 0.96 0.97 
Relevance of output 0.94 0.95 
Vdurne of output 0.89 0.92 
Job effects of computer support 0.90 0.88 
Accuracy of output 0.96 0.95 
Ream of output 0.95 0.94 
Comrnunicaton wrth EDP staff 0.94 0.90 
EDP organlzatonal positon 0.89 0.81 
T i  requtred for systems development 0.91 0.90 
Personal mhd of EDP systems 0.93 0.84 
Wulmng of EDP products and services 0.98 0.96 
Documentaton 0.92 0.90 
Cwnpleteness of output 0.93 0.96 
Technical competence 0.96 0.97 
Flexibility of system 0.96 0.92 
Integra!~on of database 0.97 0.95 
' n = 100. 
those items within a scale that had the lowest correlations 
with the other items. Interitem correlations for each scale of 
the nonholdback sample were examined to determine which 
items were candidates for elimination. Items were eliminated 
from the scale on the basis of their low correlations with the 
two items which remained. A version of the questionnaire 
containing two items per scale was then tested on the hold- 
back sample. Table V &plays reliability data for the propused 
mexure: Table VI contains validity data. For every scale, the 
reliability and validity data for the two-item measures were 
considered adequate. On the basis of interitem correlations, 
two items were then eliminated from each scale. 
PRODUCING A SHORT FORM 
Although the improvements discussed above reduced the 
length of the instrument, it is still rather long. It was felt that 
it would be worthwhile to develop a "short form" of the 
instrument for use when time is limited and/or only an 
overall assessment of UIS (rather than analysis of particular 
symptoms of a problem) is adequate. Development of such a 
form entails selecting representative scales such that the over- 
all score on the short form has an acceptably high correlation 
with the full instrument. 
The procedure em, yed to develop the short form was as 
follows. First. the scales thnt had demonstrated undesirable 
psychometric characteristics [S, 8, 10. 11, 14. 221 were not 
considered. Second, onl) 3e scales with factor loadings of 
0.50 or better, as shown fable IU. were included. Third. 
each remaining scale utihed only the two items derived from 
the analysis shown in Table VI. The scales retained for the 
short form are indicated in h e  appendix. 
To determine whether the resulting short form adequately 
measured Pearson's original concept of UIS, the scales on the 
short form were removed from the original Pearson measure 
and the short form total correlated with the remaininc! scales. 
The correlation was 0.90 (significant at p = 0.001). The short 
form total was also correlated with the independent four-item 
measure of UIS (UIS4); a cornlation of 0.54 (significant at p = 
0.001) was found. These correlations provide substantial evi- 
dence that the short form questionnaire is a sound general 
measure of Pearson's original UIS concept. A copy of the short 
form questionnaire is available from the authors. 
DISCUSSION 
The authors feel that the instrument developed by Pearson, 
with the extensions and improvements presented here, repre- 
sent substantial progress toward estabbhment of a standard 
measurement technique for UIS. However, continuing efforts 
should be made to validate, extend, and disseminate the in- 
strument. In this section some suggestions are made for appli- 
cation and improvement of the instrument in practice and in 
further research. 
Application in Practice 
The improved long form may be utilized to evaluate an infor- 
mation system or general systems development effort in an 
organization. It provides not only an overall assessment but 
also the capability to analyze (based on individual scales) 
what aspects of the systems effort are most problematical. The 
general form has the advantage that results can be compared 
across systems or even across organizations. On the other 
hand, it may be more advantageous in certain situations to 
customize the instrument to a certain system and/or systems 
function. Although the ability to generalize is lessened, cus- 
tomization has the advantage of clarity to the users. Another 
possible approach is to u t h e  the short form for an overall 
measure augmented by items of particular interest from the 
original and/or specific items tailored to the situation by the 
instrument user. 
Application to Research 
The primary significance of this work to the research commu- 
nity is the establishment of a generalized. standardued instru- 
ment for use across studies. However, the instrument could 
be significantly improved by further testing. The following are 
suggested: 
(1) Establish test-retest reliability. 
(2) Change the instrument format to eliminate biased re- 
sponses and retest the interitem reliability. In its present form. 
the adjective pairs for each scale are grouped together imme- 
diately following the scale description; also all items are 
scaled in the same direction from positive to negative. It 
would appear that mixing up the scale responses and chang- 
ing the direction of some of the adjective pairs would elimi- 
nate bias and lessen the potential for interitem reliability 
m r e s  to be artificially inflated. The cost is that for each item 
the scale description would have to be repeated, thus increas- 
ing significantly the overall length of the instrument. 
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TABLE VI. Comparison of Validity Data for 4 Items Venus 2 Items per Scaie (condations with imlependc ' iS measure, overall score) 
4Hems 2nhms 4I*wns 2 Items 
Scales with UIS4 with UIS4 rrith UIS38 with UlS38 
Rdatronsh~p wfth EDP Staff 
Processing of requests for system changes 
Means of input/output w~th EDP center 
Competltm w~th EDP unlt 
Confidence tn systems 
Timeliness of output 
Chargeback method 
Percetved utlllty 
vendor support 
Computer language used 
Expectations of computer support 
Correctm of Efrors 
Secunty of data 
Training p o v M  u s  
User s understand~ng of systems 
User s partmpatm 
Cunency of output 
Attitude of EDP staff 
Rel~abillty of output 
Top management invdvement 
F w a t  of output 
Response/tumaround hme 
Allocation pontes for EDP resources 
Convenience of access 
Relevancy of output 
Volume of output 
Job effects of mputer  support 
Accuracy of output 
heciston of output 
Comrnunlcatm w~th EDP staff 
EDP organizational position 
Time required for systems devdopment 
Personal contrd of EDP systems 
Scheduling of EDP poducts and services 
Documentatm 
Completeness of output 
Technical cwnpetence 
Flexltwl~ty of system 
Integration of database 
u.05 
0.69 
0.70 
Dropped f r m  measure 
0.68 
0.68 
Dropped from measure 
0.73 
Dropped tram measure 
Dropped from measure 
0.84 
0.78 
Dropped from measure 
0.61 
0.62 
0.77 
0.76 
0.74 
0.80 
0.62 
Dropped from measure 
0.77 
0.62 
0.59 
0.72 
0.67 
0.72 
0.72 
0.69 
0.83 
0.73 
0.68 
0.70 
0.70 
0.62 
0.74 
0.48 
0.75 
0.71 
' p = 0.091. 
p = 0.041. 
Sote: All other correlations significant at p = 0.001 
(3) Test the instrument in other samples besides production and across other variables of interest. Given a larger sampie. 
managers. representing dtfferent organizational functions and further analysis could be performed, for instance. by func- 
different management levels. tional area or by management level. The authors call on 
(4) Test the validity of the short form. The short form fellow researchers in information systems to encourage the 
presented here is based on the data from the original sample. development of such a data bank. 
dthough its correlation with the remaining itex& (long fdnn 
minus short form items) is encouraging, further validation 
tests in other settings are required. 
(5) Perform further construct validation. Testing the instru- 
ment against objective measures of system success, where 
possible. will greatly contribute to claims for its construct 
validity. Further understanding can be gained by comparing 
the results with objective measures of system usage in cases 
where usage is voluntary. 
CONCLUSION 
This article presents significant progress toward development 
of a standard measure of user information satisfaction. 
Whether or not this instrument is chosen, the authors encour- 
age the MIS research community to choose a standard instm- 
ment for measuring US. 
The authors also encourage efforts to disseminate an instru- 
ment for evaluating UIS to the practicing information systems 
communitv and to encourage its use. The lack of adequate 
mechanisms to evaluate i&rmation systems effectiveness has 
Development of a Central Data Bank long been apparent: any further efforts to develop or validate 
The real value of establishing a generalized instrument for a UIS instrument should be oriented to the goal of aiding the 
CIS cannot be realized unless a mechanism is established for practitioner. The instrument presented here is a potential can- 
provision of a centralized data bank of results. Such a data didate for adoption by both researchers and practifionefs in 
bank cvould permit comparison of results across organizations information systems. 
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APPENDIX 
1. Scales composing the original UIS instrument pearson)": 
1. Relationship with the EDP staff+* 
2. Processing of requests for changes to existing systems+* 
3. hleans of input/output with the EDP center* 
4. Interdepartmental competition with the EDP unit 
5. Confidence in systems" 
6. Timeliness of output information" 
7. Chargeback method of payment for senices 
8. Perceived utility (worth versus cost)' 
9. Vendor support of hardware and software 
10. Computer language used to interact with systems 
11. Expectation (expected versus actual level of computer- 
based support)' 
12. Correction of errors" 
13. Security of data 
14. Degree of EDP training provided to users+* 
15. Users' understanding of systems"' 
16. Users' feelings of participation' " 
17. Currency (upto-dateness) of the output information' 
18. Attitude of the EDP staff*'. 
19. Reliability of output information'" 
20. Top management involvement in EDP activities' 
21. Format of output 
22. Response/turnaround time' 
23. Determination of priorities for allocation of EDP re- 
sources' 
24. Convenience of access (to utilize the computer capabil- 
ity)' 
25. Relevancy of output information (to intended func- 
tion)" 
26. \.'olume of output information" 
27. Personal job effects resulting from the computer-based 
support' 
28. Accuracy of output information'* 
29. Precision of output information"" 
30. Communication with the EDP staff"' 
31. Organizational position of the EDP function" 
32. Time required for new systems development'" 
33. Personal control of EDP service received' 
34. Schedule of recurring output products and services* 
35. humenta t ion '  
36. Completeness of the output information+* 
37. Technical competence of the EDP staff 
38. Flexibility of systems" 
39. Integration (automated sharing of information) of sys- 
tem database" 
' A superscript plus sign indicates that the scale was retained 
in the improved instrument. 
'An asterisk indicates that the scale was retained in the im- 
proved instrument. 
II. Four-item General UIS Measure 
How adequately do you feel the data processing group meets 
the information processing needs of your area of responsibil- 
ity? 
Venwell Adequately Marginally Poorly 
How adequately do you feel the data processing p u p  meets 
the needs of the broader class of users they serve? 
Very well Adequately Marginally Poorly 
Data processing support can be judged on two criteria: effi- 
ciency and effectiveness. Efficiency deals with how well they 
do what they do. Are reports on time? Are projects developed 
within budget? Effectiveness takes a broader focus. Are they 
doing the right things? Are critical "life-blood applicaf 
being developed? Are new computer technologies being, L- 
cessfully integrated into the organization? 
How efficient do you feel the data processing group is? 
Very efficient Fairly efficient 
Somewhat inefficient Very inefficient 
How effective do you feel the data promsing group is? 
Very effective Fairly effective 
Somewhat ineffective Very ineffective 
REFERENCES 
1. Bailey. I.E.. and Pearson. S.12'. Development of a tool for measurrng 
and analyzing computer user satisfact~on. Monoge. Scl. 29. 6 (May 
1983). 51 9-529. 
2. Barrett. G.S.. Thornton. C.L.. and Cabe. P.A. Human factors evalua- 
tion of a compu~er-based information storage and retrieval system 
Humon Factors 10 (1968). 
3. Campbell. D.T.. and Fiske. D.iY. Convergent and discriminant valida- 
tion by the multitrait. multrmethod matrix. Psychol. Bull. 56. (1959) 
4. Cheney. P. Organization characteristics and information systems: An 
investigation. Ph.D. dissertation. University of Minnesota. M i n n e a p -  
lis. 1977. 
5. Cohen. 1.. and Cohen. P. Applied Multiple Regression/Correlotion 
Analysis for the Beho~ioral  Sciences. Lawrence Erlbaum Assoc.. Hills- 
dale. N.]. 1975. 
6. Cyert. R.M.. and March. 1.G. A Behoviorol Theory of the  Firm. Pren- 
tice-Hall. Englewwd Cliffs. N.J.. 1963. 
7. Edstrom. A. User influence and the success of MIS projects. Human 
Relotions 30. 1977. 
8. Gallagher. C.A. Perceptions of the value of a management informa- 
lion system. Acod. hianoge. l. 17. 1 ( 1  974). 
9. Guthrie. A. Attitudes of user-managers towards MIS. Monoge. Infor- 
motics 3. 5 (1974). 
10. Hackman. 1.R. Behavioral processes in organizations. In h1.D. Dun- 
nette (Ed.). Hondbook of lndusfriol ond Orgonizofional Psychoiog!.. 
Rand-McNally. Chicago. 1976. 
11. Igersheim. R.H. Management response to an information system. 
AFIPS Conference Proceedings. National Computer Conference. 1976. 
12. Ives. B.. and Olson. M.H. User involvement and MIS success: A re- 
view of research. Manoge, Sci.. to oppeor. 
13. jenkins. A.hl.. and Ricketts, I.A. Development of an instrument to 
measure user information satisfaction with management information 
systems. Unpublished working paper. Indiana University. Blooming- 
ton. Nov. 1979. 
14. Kerlinger. F.N. Foundotions of Behoviorol Reseorch. 2nd ed. Holt. 
Rinehart. and il'inston. New York. 1973. 
15. Larcker. D.F.. and Lessig. V.P. Perceived usefulness of information. A 
psychometric examination. Decision Sci. 1 1 .  1 (1 980). 121-134. 
16.' Lucas. H.C.. )r. H'hy lnformotion Systems Fail. Columbia University 
Press. New York. 1975. 
17. Lucas. H.C.. Ir. The lmplementotion of Computer-Bosed Models. K a -  
tional Association of Accountants. New York. 1976. 
18. Maish. A.M. A user's behavior toward his MIS. MIS Quort. 3. 1 
(March 1979). 
19. Nolan. R.L.. and Seward. H.H. Measuring information user satisfac- 
tion to evaluate systems. In R.L. Nolan (Ed.). Monoging the Doto 
Resource Function. West Publishing Co.. 1974. 
20. Nunnally. 1.C. Psychometric Theory. McCraw-Hill. New York. 1978 
21. Olson. M.H.. and Ives. 8 .  User involvement in system design. An 
empirical test of alternative approaches. Inform. Monoge. 4 (1981). 
22. Pearson. S. Measurement of computer user satisfaction. Ph.D. disser- 
tation. Arizona State University. Tempe. 1977. 
23. Swanson. E.B. Management informatron systems: appreciation and 
involvement. Monoge. Sci. 21 (1974). 
24. Zmud. R.W. An empirical investigation of the dimensionality of t h ~  
concept of information. Decisron Sciences 9. 2 (April 19i8).  187-19b. 
CR Categories and  S u b i c t  Descriptors: H.l. l  [Models and  Principles] 
Systems and Information Theory: K.6.1 \Management of Computing and  
lnformation Systems]. Project and People Management 
General Terms: Measurement 
Additional Key Words and  Phrases: information satisfaction. evalua- 
tion. management audit 
Received 2/83: revised 7/83. accepted 8/83 
Odober 3983 Volume 26 Number 10 
Center for Digital Economy Research 
Stem School of Business 
IVorking Paper IS-82-27 
